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expression and role of ^WT - MMP in the activation of^roMMP-2 during 
mouse embryogenesis . Northern blotting demonstrated that MT - MMP 

expression was increased together with that of MMP - 2 and its inhibitor 
gene, TIMP-2, in embryos depending upon the number of days after gestation, 
and decreased with maturation after birth. In situ hybridization and 
immunohistochemistry localized MT - MMP mRNA and protein in the cells of 
ossifying tissues where both MMP - 2 and TIMP-2 were expressed. Activated 

MMP - 2 was detected by gelatin zymography in the lysates prepared from 
the micro dissected tissues that expressed the three genes. The activation 
rate of proMMP-2 was proportional to the expression of MMP - 2 and MT - 

MMP . These results indicated that proMMP-2 activation through its 
activator, MT - MMP , is a physiological system used by organisms to 
initiate tissue remodeling on the cell surface. 
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ISSN: 0002-9440 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Three different membrane - type matrix metalloproteinases 

(MT1-, MT2-, and MT3-MMPs) are known to activate in vitro the zymogen of 
MMP - 2 (pro- MMP - 2 , progelatinase A) , which is one of the key MMPs 
in invasion and metastasis of various cancers. In the present study, we 
have examined production and activation of pro- MMP - 2 , expression of 
MT1-, MT2-, and MT3 -MMPs and their correlation with pro- MMP - 2 
activation, and localization of MMP - 2 , MT1-MMP, and MT2-MMP in human 
astrocytic tumors. The sandwich enzyme immunoassay demonstrates that the 
production levels of pro- MMP - 2 in the anaplastic astrocytomas and 
glioblastomas are significantly higher than that in the low-grade 
astrocytomas (P < 0.05 and P < 0.01, respectively), metastatic brain 
tumors (P < 0.05), or normal brains (P < 0.01). Gelatin zymography 
indicates that the pro- MMP - 2 activation ratio is significantly higher 
in the glioblastomas than in other astrocytic tumors (P < 0.01), 
metastatic brain tumors (P < 0.01), and normal brains (P <: 0.01). The 
quantitative reverse transcription polymerase chain reaction analyses 
demonstrate that MT1-MMP and MT2-MMP are expressed predominantly in 
glioblastoma tissues (17/17 and 12/17 cases, respectively), and their 
expression levels increase significantly as tumor grade increases. 
MT3-MMP is detectable in both astrocytic tumor and normal brain tissues, 
but the mean expression level is approximately 50- fold lower compared 
with that of MT1-MMP and MT2-MMP in the glioblastomas. The activation 
ratio of pro- MMP - 2 correlates directly with the expression levels of 
MT1-MMP and MT2-MMP but not MT3-MMP. In situ hybridization indicates that 
neoplastic astrocytes express MT1-MMP and MT2-MMP in the glioblastoma 
tissues (5/5 cases and 5/5 cases, respectively) . Immunohistochemically, 
MT1-MMP and MT2-MMP are localized to the neoplastic astrocytes in 
glioblastoma samples (17/17 cases and 12/17 cases, respectively), which 
are also positive for MMP - 2 . In situ zymography shows gelatinolytic 
activity in the glioblastoma tissues but not in the normal brain tissues. 
These results suggest that both MT1-MMP and MT2-MMP play a key role in 
the activation of pro- MMP - 2 in the human malignant astrocytic tumors 
and that the gelatinolytic activity is involved in the astrocytic tumor 
invasion. 
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